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COMPLETE SPECIFICATION 
New Anthrapyridone Pigments 



We, Imperial Chemical Industries 
LmTTED, of Imperial Qiemical Hoase^ Mill- 
bank, London, S.W.I, a British Coonpany, do 
hereby dedane the invention, for ivfaich we 
pray that a patent may be granted to us, and 
the method by which it is to be perfonned, to 
be particularly described in and by the follow- 
ing statement: — 

The invention relates to new pigments and 
more particularly it relates to new pigments 
of the anthrapyridone series. 

According to the invention there are pro- 
vided the anthrapyridone pigments of the 
formula: — 
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wiieiein R represents a hydrogen atom or an 
alkyi or cycloalkyl radi<^ X represents a 
hydrogen atom or an acetyl or carboalkoxy 
group; and an optionally substituted 7-quinol- 
one residue is attached to the anthrapyridone 
ring in the 5:6- or 8 : 9-positions, the nitro- 
gen atom of the 7-quinolone residue being 
attached to the carbon atom in the 6- or 8- 
position of the anthrapyridone ring. 

As examples of the alJcyl rascals repre- 
sented by R there may be mentioned sdkyl 
radicals containing from 1 to 4 carbon atoms 
such as ethyl, propyl, butyl and, above all, 
methyl radirais. As an example of a cycloaUcyl 
radiod represented by R there may be men- 
tioned the cydohexyl radical It is however 
prefened that R represents the methyl ladic^. 

As examples of the carboalkoxy groups 
rqiresented by X there may be mention^ 
carboalkoxy groups wherein the alkoxy radical 
contains from 1 to 4 carbon atoms. As ex- 
amples of such groups there may be mentioned 



carbomethoxy, carboetho:^, caibopropcncy and 
caifoobutazy groiq)s. It is however prdened 
that X xepresents a hvdrogen atom. 

As examples of substituents which may be 
present in the y-quinolino residue there may 
be mentioned halqgen atoms such as chlorine 
and bromine atoms, and carboxylic add 
groups. 

According to a further feature of the inven- 
tion there is provided a process for the manu- 
facture of liie anthrapyridone pigments, as 
hereinbefore defined, which comprises ring- 
dosing an anthrapyridone of the formula:— 




Formula I 

wherein R and X have the meanings stated 
above, and one of A' and A'' represents a 
hydrogen atom and the other represents an 
optionally substituted 2-caxboxyamlino groap. 

The process of iht invention may be con- 
veniently carried out by treating die andira- 
pyxidone of Formula I widi cUorosul^honic 
add, optionally in the presence of sulphuric 
add, or the anthrapyridone of Formula I may 
be converted to the corresponding add 
chloride which is then isolated and heated in 
a high boiling solvent such as o-didiloro- 
ben2ene. Alternatively the ring-dosure can be 
effected by heating the anthrapyridone of 
Formnla I with b^c^l chloride in a higfa^ 
boiling solvent The resulting produa is then 
isolated from the reaction medium by con- 
ventional methods. 

The andffapyridones oi Formula I may 
themsd^ be obtamed by reacting the cor- 
responding halogenanthrapyridones (that is the 
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compounds of Formula I wherein one of A' 
and A" is a hydrogen atom and the other is 
a cUoiine or bromine atom) with an optionally 
substituted antfaranilic acid by heating in a 
5 solvent, such as pentanol, ^-ethoxyethanol or 
phenol, in the presence of an acid-binding 
agent and in the presence of a copper catalys;, 
for example as described in British Specifica- 
tion No. 560131. 
10 As examples of substituted anthranilic acids 
which can be used to obtain the anthra- 
pyridones cf Formula I there may be men- 
tioned 4- or 5-chloroanthraniiic add, 2-amino- 
terephthalic acid and 4-aminol50phthalic acid. 

.15 As specific examples of the anthrapyridones 
of Formula I there may be mentioned 6- or 
8- {o - carboxyau^o) - 3 - methyl - TrP'- 
antluapyridone. 
The anthrapyridone pigments of ilie inven- 

20 tion axe preferably used in a finely-divided form 
which can be obtained by conventional 
methods, for example by salt milling, add- 
pasting or gravel milling. 
The anthrapyridone pigments of the inven- 

25 tion, either singly or in tiie form of mixtures, 
can be used in the form of dry powders for 
colouring rubber, synthetic and semi-synthetic 
polymeric textile materials such as polyvinyl 
chloride^ polyethylene or cellulose acetate, 

iO paints or printing inks. 

When used in the form of aqueous disper- 
sions ^e anthrapyridone pigments of the in- 
vention can be used in the manufacture of 
emulsion paints, for the colouration of wall- 

35 paper, or for flushing into paint vehicles or 
lithographic varnishes. 

The anthrapyridone pigments of the inven- 
tion are especially valuable for the mass- 
colouration of synthetic and semi-synthetic 

40 fibres, such as viscose, cellulose acetate, poly- 
acrylonitrile, polyamidcs, polyesters and, above 
all, polyolefine fibres, in . particular poly- 
propylene fibres. The mass-colouration of such 
fibres forms a further feature of the invention. 

45 The mass-colouration of viscose fibres may 
be carried out by spinning viscose solution 
containing fine partides of the said anthra- 
pyridone pigment in the usual way, by extru- 
sion through the holes of a spinneret below 

50 the surface of a spinning bath liquor. The 
filaments may then be desulphurised, bleached 
and treated in any manner normally adopted 
for the treatment of spun viscose filaments. 
Viscose solution containing fine particles of 

55 the said anthrapyridone pigment may con- 
veniendy be obtained by mixing viscose solu- 
tion Willi a finely divided aqueous suspension 
of the said pigment such as may be obtained 
by milling (for example gravel-milling) an 

60 aqueous paste of the pigment with a dispersing 
agent. The best results are obtained by the 
use of a finely divided aqueous suspension of 
the pigment wherein 90% of the particles are 
less than 3 microns and preferably less than 1 

65 micron in diameter. If desired the aqueous 



suspension of the pigment may incorporate a 
starch hydrolysate containing dextrin, together 
with a non-ionic and/or cationic dispersing 
agent, as described and daimed in United 
Kingdom Appfication No. 30768/59 (Serial 70 
No. 895657). 

Mass colouration of polyacronitrile and 
acrylic copolymers may be carried out by 
spinning a solution of the polymer (for ex- 
ample in dimethylacetamidc or in an aqueous 75 
alcoholic thiocyanate solution) containing fine 
particles of the said anthrapyridone pigment 
in ^e usual way, by extrusion through the 
holes of a spinneret, below the surface of a 
spinning badi liquor. 

Mass colouration of secondary cellulose 
acetate fibres may be carried out by spinning 
an acetone solution of cellulose acetate con- 
taining fine partides of the said anthra- 
pyridone pigment. 

Mass colouration of polyamide or polyester 
fibres may be carried out by mixing the finely 
divided anthrapyridone pigment with the cor- 
responding monomers before polymerisation 
and subseiquentiy mdting and spinning the 90 
coloured polymer so obtained. Alternatively 
soM uncoloured polyamides, polyesters or 
pdyolefines, for example in chip or powder 
form, may be mixed with the pigment and 
the coated polymer so obtained subsequendy 95 
mdted and spun. In the case of polyamides 
and polyesters it is advantageous to mix die 
pigment with an aqueous suspension of the 
findy divided polyamide or polyester and use 
the resulting mixture for coating polyamide 100 
or polyester chips before mdting and spin- 
ning. Such techniques are described and 
daimed in United Kingdom Patents 839712 
and 847959. 

When used for the mass-colouration of syn- 105 
thetic fibres the anthrapyridone pigments of 
the invention colour the fibres in red to violet 
shades which possess ^cellent fastness to light, 
and to washing and dry deaning, and to otlxer 
treatments normally applied to textile 110 
materials. The anthrapyridone pigments of the 
invention are tinrtorially strong, and are not 
affected by the high temperatures used in the 
melt spinning processes for forming the fibres 
so that it is possible to colour the fibres in 115 
bright deep ^ades. 

The invention is illustrated but not limited 
by the following Examples in which the parts 
are by weight. 

Example 1 120 
36 parts of 6-(a-carboxyaniIino)-3-methyl- 
l':9'-anthrapyridone, 15 parts of benzoyl 
chloride and 250 parts of a-dichlorobenzene 
are stirred for 8 hours at 170^ to VJS^C, The 
mixture is then cooled to 20°C., and the pre- 125 
dpitated solid is filtered off, washed with 
a-dichlorobenzene, then subjeaed to distilla- 
tion in steam to remove the residual «li- 
chlorobenzene. The precipitated solid is then 
filtered off, washed with a hot dilute aqueous 130 
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solution of ammonium hydroxide and finally 
dried. The resulting 3-methyl-5 : 6(N>2" : 3"- 
•y-quinolono-l' : P'-anthrapyridone oystallises 
from a-dichlorobenzene in the form of small 

5 violet needles. 

The 6 - (<> - caboxyanilino) . 3 . methyl- 
l':9'-anthrapyrklone used in the above Bsr 
ample was itself obtained as follows:«-> 
A mixtuze of 340 parts of 6-bromo-3- 

10 methyl-l':9' - anthrapyridone, 205 parts of 
anthxanilic add, 200 parts of potassium 
acetate, 5 parts of cupric acetate, 5 parts of 
copper bronze and 2100 parts of ^-metho!^- 
ethanol was stirred for 4 hours at 140^ to 

15 ISO^C The mixture was then steam distilled 
to remove the nff-methozyethanol, the residue 
was acidified with hydrochloric acid, and the 
precipitated solid was filtered off, washed with 
water and dried. 

20 Example 2 

1 part of the pigment of Example 1, in 
finely-divided fonn, is mixed with 100 parts 
of powdered polypropylene, and the resulting 
mixture is compacted into a rod by passage 

25 through a heatal screw extrudex. The rod is 
cut into small pieces whidi are then melted 
and spun into fibres. The resulting fibres are 
coloured a reddish-purple shade possessing 
excellent fastness to fight, washing dry dean- 

30 ing, hot pressing and rubbing. 

Example 3 
In place of the 36 parts of 6-o-carboxy- 
anilino)-3-methyl-l ' : 9 '-anthrapyridone used 
in Example 1 there are used 36 parts of 

35 8 - ((7 - carboxyanilino) - 3 - methyl - 1': 9'- 
antbrapyridone wherrf>y 3-methyl-8(N) : 9- 
2":3" - 7 - quinolono - l':9' - anthra- 
pyridone is obtained, which, when used for the 
mass-colouration of polypropylene by the 

40 method of Example 2, gives polypropylene 
fibres coloured a red shade possessmg excellent 
fastness to light, washing, dry cleaning, hot 
pressing, steaming and rubbing. 

The 8 - (o - carboxyanilino) - 3 - methyl- 

45 l':9' - antbapyridone was itself obtained 
by stirring a mixture of 295 parts of 8-chloro- 
3-methyl-l':9'-anthrapyridone, 210 parts of 
potassium bicarbonate, 4000 parts of benzyl 
alcohol, 295 parts of anthranilic acid, 450 

50 parts of potassium acetate, 6 parts of cupric 
acetate and 6 parts of copper bronze for 10 
hours at 170°C. The benzyl alcohol was then 
removed by distillation at reduced pressure, 
4000 parts of chlorobenzene were added, the 

55 mixture filtered, the residue washed with 
chlorobenzene and then subjected to a steam 
distillation to remove the chlorobenzene. The 
residual solid was extracted with a hot aqueous 
solution of ammonium hydroxide, the insoluble 

(0 n:iaterial was filtered ofi, and the filtrate acidi- 
fied with an aqueous solution of hydrochloric 
add. The precipitated solid was then filtered 
off, washed with water and dried. 



WHAT WE CLAIM IS: — 
1. The anthrapyridone pigments of the 70 
formula: — 
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wherein R represents a hydrogen atcm or an 
alkyl or cycloalkyl radiad, X represents a 
hydrogen atom or an acetyl or carboalkoxy 75 
group; and an optionally substituted 7-quino- 
lone residue is attached to the anthrapyridone 
ring in the 5 : 6- or 8 : 9-positions, the nitrogen 
atom of the 7-quinolone residue being attached 
to the carbon atom in the 6- or 8-position of 
the anthrapyridone ring. 

2. Anthrapyridone pigments as claimed in 
Claim 1 wheiem R represents a methyl 
radical. 

3. Anthrapyridone pigments as claimed in 
Qaim 2 wherein X represents a hydrogen 
atom. 

4. Anthrapyridone pigments, as daimed in 
any of Qaims 1 to 3, as hereinbefore particu- 
larly described espedaliy with reference to 
Examples 1 and 3. 

5. Process for the manufacture of tiie 
anthrapyridone pigments, as claimed in Claim 
1, whidi comprises ring-dosing an anthra- 
pyridone of the fomuda: — 

o 

I 

c 




wherein R and X have the meanings stated 
in Claim 1, and one of A' and A'' represents 
a hydrogen atom and the other xepresems an 
optionally substituted 2-carboxyanilino group. 

6, Process for the manufacture of anthra- 
pyridone pignaents, as claimed in any of glgimg 
1 to 4, as hereinbefore particularly described 
espedaliy with reference to Examples 1 and 
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7. Process for tiie mass-coloration of syn- a syntiieric or semi-^tbetic material by a 

thetic or semi-synthetic materials which com- mass-coloration process. 

prises incorporating an anthrapyridone pig- BERTRAM F. DREW, 

ment as daimed m any of Claims 1 to 4 mto Agent for the Applicants. 



Lcamhigton Spa: Printed for Her Majesty's Stationery Office, by the Coorier Press 
(LeBmingtcm) Ltd.^l96$. Published by The Patent Office 25 Sonthamptoa Buildiiigs, 
Lradan, W.C2» firam whidi copies may be Obtained. 



